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Peritonitis After Endometrial Cytology in a Woman With 
Hydrosalpinx Caused by Chronic Chlamydia  

trachomatis Infection

Haruka Minoyamaa, Kazuhide Hidab, Erisa Fujiia, Shun-ichi Ikedaa, c

Abstract

Some women infected with Chlamydia trachomatis (CT) are asymp-
tomatic, while others experience lower abdominal discomfort when 
the inflammatory process extends to the fallopian tubes. Without 
treatment, salpingitis can progress to pelvic peritonitis and subse-
quently, peritonitis in the upper abdomen, a condition known as Fitz-
Hugh-Curtis syndrome, in some cases. A nucleic acid amplification 
assay is required for diagnosing CT infection. However, this assay 
may yield a negative result even in the presence of CT infection. 
This report presents a case of a 45-year-old woman with a history of 
hydrosalpinx and no history of lower abdominal pain who underwent 
endometrial cytology at a local gynecology clinic because of irregu-
lar bleeding. The following day, she developed peritonitis. A nucleic 
acid amplification assay for CT yielded a negative result at the onset 
of peritonitis. Hence, the patient received tazobactam/piperacillin as 
a treatment option. However, this drug was ineffective. Subsequent-
ly, the patient was found to be positive for serum CT IgG and IgA 
antibodies. Her peritonitis could have developed as a result of endo-
metrial cytology performed in the presence of a chronic CT infection 
in the uterus; through this procedure, CT-infected endometrial cells 
may have spread into the abdominal cavity via the fallopian tubes. 
Nevertheless, the addition of minocycline hydrochloride markedly 
improved the symptoms of peritonitis. This case shows that when 
dealing with chronic CT infections in the female internal genitalia, 
the standard nucleic acid amplification testing screening test for CT 
might not be entirely effective in detecting the infection. Addition-
ally, it is important to recognize that in cases of chronic CT infection 
of the uterus that involved genital bleeding, examining the uterine 
cavity could lead to peritonitis in a short timeframe.
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Introduction

Chlamydia trachomatis (CT) was previously associated with the 
eye infection known as trachoma, but it is now recognized as a 
sexually transmitted infection. When transmitted through sexual 
intercourse, men may experience urethritis, whereas women may 
develop cervicitis. Often, symptoms go unnoticed, and untreated 
cases can lead to complications. Additionally, men might suffer 
from epididymitis and women from salpingitis. For women, this 
can result in serious conditions like tubal epithelial damage, pel-
vic adhesions, tubal pregnancy, and infertility. If a woman is preg-
nant and still infected with chlamydia, it can lead to chorioamnio-
nitis, potentially causing miscarriage or premature delivery.

Additionally, during childbirth, the infection can result in 
neonatal conjunctivitis and pneumonia due to birth canal in-
fection. Another consequence is pelvic inflammatory disease 
(PID), where inflammation spreads from the vagina to the 
uterus, fallopian tubes, and pelvis. PID can cause widespread 
abdominal peritonitis, including perihepatitis, a condition re-
ferred to as Fitz-Hugh-Curtis syndrome [1, 2].

Nucleic acid amplification testing (NAAT), which directly 
detects the pathogen’s nucleic acid, is the preferred method for 
detecting CT infection. The United States Preventive Services 
Task Force and the Centers for Disease Control and Prevention 
even recommend NAAT for CT screening because of its high 
sensitivity and specificity [3, 4]. Furthermore, serological tests 
reportedly cannot replace NAAT in directly detecting CT.

However, in the present case, we encountered a clinical 
situation wherein a patient suddenly developed peritonitis of 
the entire abdomen, and serological testing was more useful 
than NAAT in diagnosing CT.

This patient was started on tazobactam/piperacillin because 
DNA-based CT was negative in NAAT. However, her clinical 
symptoms did not improve. Later, she was found to be positive 
for anti-CT IgA antibodies, and after treatment with minocy-
cline hydrochloride, her clinical symptoms markedly improved.

Case Report

Investigations

A 45-year-old woman presented to a local gynecology clinic 
with a complaint of heavy menstrual bleeding that persisted 
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for more than 10 days. She had no previous findings of lower 
abdominal pain suspicious of PID. Transvaginal ultrasound re-
vealed a cyst measuring 60 mm in diameter located in the right 
uterine adnexa. The endometrium was 5.0 mm thick. The size 
of the left adnexa was normal, and no tenderness was observed 
while applying the transvaginal ultrasound probe to the bilat-
eral uterine adnexa.

The physician proceeded to perform a Pap smear and endo-
metrial cytology. When attempting to perform endometrial cytol-
ogy, the physician encountered difficulty in inserting the endo-
metrial cytology instrument. Consequently, a stylet was inserted 
into the endometrial cytology instrument for the procedure.

On the following day, the patient began to experience 
abdominal discomfort, which intensified over time. She then 
consulted the same gynecologist. At that time, she presented 
with abdominal pain and a fever of 38 °C. Transvaginal ul-
trasound detected a moderate amount of fluid in the Douglas 
fossa, but the cyst in the right uterine adnexa remained at 60 
mm in diameter. The clinic physician postulated that perfora-
tion of the uterus during endometrial cytology caused the dam-
age to surrounding organs. The patient was then transported by 
ambulance to the emergency room of a local hospital.

Diagnosis

Upon arrival at the emergency department, the patient exhib-
ited a fever of 38.5 °C. Her blood pressure was 110/70 mm Hg, 
with persisting genital bleeding. The entire abdomen exhibited 
marked tension, and rebound tenderness was observed. Venous 
blood analysis, bacterial cultures of venous blood, urine, and 
vaginal secretions, and DNA-based NAAT on CT (the Roche 
cobas 6800/8800 CT/NG Assay) were performed.

Blood analysis results were as follows: white blood cell 
(WBC) count, 7,240/µL; C-reactive protein (CRP) level, 23.94 
mg/dL; hemoglobin (Hb) concentration, 9.9 g/dL; and plate-
let count, 18.9 × 104/µL. Subsequently, the bacterial culture 
and CT NAAT results for the aforementioned specimens were 
negative. A contrast-enhanced computed tomography scan re-
vealed the presence of thickening of the small intestinal wall, 
Kerckring’s folds, and small intestinal gas (Fig. 1). Addition-
ally, the right adnexa had a cystic lesion (Fig. 2). The diagnosis 
on admission was peritonitis and a right adnexal cystic mass.

The contrast-enhanced computed tomography revealed no 
free air in the abdominal cavity and no visible signs of inflam-
mation in the intrahepatic bile ducts and gallbladder. Trans-
vaginal ultrasonography showed a cyst that was confirmed to 
not be an abscess and indicated no obvious signs of an adnexal 
tumor rupture. Consequently, treatment was started for idi-
opathic peritonitis.

Treatment

On admission day, tazobactam/piperacillin therapy (4.5 g, eve-
ry 8 h) was initiated on the basis of the diagnosis of peritonitis. 
On the second day, her fever of over 38 °C persisted.

Two days after antimicrobial therapy initiation, the above-

mentioned blood test results increased (WBC, 9,550/µL; CRP, 
30.62 mg/dL; hemoglobin, 10.3 g/dL; platelets, 190,000/µL), 
suggesting an augmented inflammatory response since admis-
sion.

A contrast-enhanced computed tomography scan of the 
right adnexa revealed a cystic lesion later confirmed as right 
tubal hydrops through pelvic magnetic resonance imaging 
(MRI) with contrast medium on day 3. Hydrosalpinx measured 
6.0 × 3.0 cm in diameter and exhibited notable thickening of 
the fallopian tube wall (Fig. 3).

Given the negative result of the DNA-based NAAT for CT, 
CT-induced pelvic peritonitis was not initially considered as a 
potential diagnosis. However, the contrast-enhanced MRI indi-
cated that the cystic lesion in the right adnexa originated from 
the fallopian tube. Consequently, despite the DNA-based NAAT 
for CT being negative, CT antibodies were tested to exclude CT 
infection. On day 3, the cut-off index (COI) of CT antibodies 
IgG and IgA were found to be 4.89 (positive) and 1.13 (posi-
tive), respectively. The positive CT IgA result raised suspicion 
for a CT infection. On day 4, the patient began receiving intrave-
nous minocycline hydrochloride (100 mg) every 12 h.

If minocycline hydrochloride proved ineffective, we 

Figure 1. Contrast-enhanced computed tomography of the upper ab-
domen shows circular folds of Kerckring, thickening of the bowel wall 
(arrows), and small intestinal loops containing gas (arrowheads).
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Figure 2. Pelvic contrast-enhanced computed tomography shows a cystic lesion of the right adnexa (arrowheads).

Figure 3. T2-weighted imaging MRI shows a thick-walled tubular lesion in the right adnexa (arrow). MRI: magnetic resonance 
imaging.
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would consider an exploratory laparotomy to exclude the pos-
sibility of a digestive tract perforation without free gas [5, 6].

Follow-up and outcomes

On day 6, the patient’s temperature had decreased to 36.5 °C, 
and his blood analysis results had improved to 6,420/µL for 
WBC count, 9.8 g/dL for hemoglobin, 189,000/µL for platelet 
count, and 3.36 mg/dL for CRP.

Minocycline hydrochloride administration was continued 
until day 10. Four months later, the COI of CT IgG and IgA 
decreased to 4.80 (positive) and IgA 0.70 (negative). A year 
after the treatment, the COI levels for CT IgG and IgA were 
6.46 (positive) and 0.80 (negative), respectively, and the pa-
tient shows no clinical symptoms like abdominal pain.

Discussion

CT is a gram-negative bacterium and the most frequently re-
ported sexually transmitted disease in Japan [7]. In women, 
this infection is often asymptomatic, but if left untreated, it 
can progress from cervicitis to salpingitis, which can result in 
infertility, ectopic pregnancy, and PID. Thus, early detection is 
crucial to prevent complications.

Initially, the patient’s main complaint was genital bleed-
ing, but no symptoms of suspected salpingitis were noted before 
peritonitis symptoms occurred. This case differs from the typi-
cal presentation of CT peritonitis in the following ways. First, 
a DNA-based NAAT for CT yielded a negative result. Second, 
after undergoing an endometrial examination (endometrial cytol-
ogy in this case) to evaluate the cause of the genital bleeding, the 
patient exhibited peritonitis symptoms within 24 h after the ex-
amination. These two characteristics are explained subsequently.

Positive for CT IgA antibodies but negative for DNA-
based NAAT on CT

CT NAAT is considered the gold standard for diagnosing CT 
infection. NAAT can be amplified with a few copies of the 
target sequence [8]. Nevertheless, DNA-based NAAT must be 
discernible in certain instances, including the present case. In 
such instances, the etiology of intrauterine CT infection can be 
attributed to three factors.

First, chronic persistent infection in the uterus can spread 
the bacteria into the abdominal cavity, as in this case. Gener-
ally, in the acute phase, the number of bacteria increases, re-
sulting in tissue destruction, elevated levels of WBC and CRP 
(indicators of active inflammation), and severe symptoms such 
as high fever. During the chronic phase, the immune system 
partially controls the infection, the number of bacteria decreas-
es, and the symptoms often become milder. Liang et al collect-
ed 123 urogenital swabs from outpatients. They tested them 
for CT, Neisseria gonorrhoeae, and Ureaplasma urealyticum 
presence using an RNA-based simultaneous amplification test 
assay and a DNA-based quantitative real-time polymerase 

chain reaction (qPCR) assay. They found that low pathogen 
levels can yield false-negative results in PCR testing, in addi-
tion to comparing the performance of DNA-based qPCR assay 
[9]. In other words, if the chronic phase of infection had fewer 
bacteria than the acute phase, as in the present case, NAAT 
may not be able to detect CT infection.

Second, the sites for performing NAAT could be more 
challenging to sample. NAAT can be performed on specimens 
from various sites, such as urine and vaginal secretions. How-
ever, false-negative results may occur when persistent infec-
tion is confined to sites that are difficult to access with instru-
ments, such as the uterine fundus or fallopian tubes. In the 
current case, cells for NAAT were collected from the cervix, 
but this test may not detect the pathogen because the CT was 
localized at the base of the uterine cavity.

Third is the timing of specimen collection by NAAT. A 
high concentration of blood may result in false-negative out-
comes. A study of female sex workers in Kenya compared the 
diagnostic efficacy of three types of NAAT (transcription-me-
diated amplification (TMA), ligase chain reaction (LCR), and 
polymerase chain reaction enzyme immunoassay (PCR-EIA)) 
by using cervical, initial, and intermediate urine specimens col-
lected at varying stages of the menstrual cycle; results revealed 
that NAAT sensitivity varied by specimen type and menstrual 
cycle stage [10]. Sensitivity was greater in cervical specimens 
than in urine specimens and was lower in specimens collected 
during menstruation than in those collected at other times.

In other words, CT NAAT on specimens with blood con-
tamination can cause false-negative results, even in the presence 
of CT in the genitalia. If chronic infection is suspected, espe-
cially if genital bleeding is frequent, CT infection should not be 
excluded entirely because of a negative NAAT result, and treat-
ment should be considered according to serum antibody titers.

CT infection stimulates the production of IgG, IgA, and 
IgM antibodies by plasma cells. Usually, the serum concen-
trations of specific IgM, IgA, and IgG increase progressively 
between 5 and 20 days after infection. IgM, a marker of acute 
infection, is typically detected on approximately day 5, and 
IgA is increased after approximately 10 days, with a further 
increase after day 10. The presence of IgM antibodies indi-
cates an early stage of viral infection. IgG antibodies to CT rise 
in the first month after infection and persist for several years, 
whereas IgA antibodies to CT rise in the second week after 
infection and disappear within 6 months after healing [11].

According to Muntaha et al, seropositivity for IgA is high 
in CT-infected patients, indicating a state of chronic infection 
[12]. Den Hartog et al reported similar results in CT infection, 
with significantly higher IgA levels in women with lesions in 
the fallopian tubes than in those without such lesions. There-
fore, a chronic state during CT infection may be associated 
with increased IgA [13].

Peritonitis symptoms developing within 24 h after endo-
metrial cytology despite no lower abdominal pain or other 
findings of PID initially

The patient developed peritonitis within 24 h after endometrial 
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cytology examination. The rapid onset may have resulted from 
three conditions: 1) the original uterine bleeding caused blood 
to flow back into the pelvic cavity through the fallopian tubes; 
2) the endometrial cytology artificially stripped the endome-
trial cells and released multiple CT-infected endometrial cells; 
and 3) CT infected the peritoneum and intestinal tract of the 
abdominal cavity because of the physiological intraperitoneal 
inflow of ascites. The combination of these three conditions 
may have caused peritonitis in a short period.

In this case, we hypothesized that the intrauterine manipu-
lation of endometrial cytology resulted in the release of CT 
from the uterine cavity to the pelvis via the fallopian tubes.

Two factors were postulated to be involved in this pro-
cess. First, bleeding in the uterine cavity flows into the pelvis 
through the fallopian tubes. This mechanism is known as the 
Sampson’s theory of retrograde menstruation [14]. If uterine 
bleeding is heavy, whether it is menstruation or not, blood in 
the uterus also flows back into the pelvic cavity. This retro-
grade flow indicates the potential for intrauterine lesions, in-
cluding bacteria, to invade the pelvic cavity.

Another factor is the artificial detachment of endometrial 
cells in endometrial cytology. In this case, the patient presented 
with significant genital bleeding. Artificial manipulation of en-
dometrial cytology resulted in the detachment of significantly 
numerous CT-infected endometrial cells, which subsequently 
migrated into the pelvic cavity. The mechanism by which CT-
infected endometrial cells migrate into the pelvic cavity and 
are transported throughout the abdominal cavity is caused by 
ascites movement within the abdominal cavity. As a result of 
gravity, the ascites are stored in the peritoneal recesses (cystic 
uterine fossa and Douglas fossa). Nevertheless, owing to the 
intestinal peristalsis and diaphragm’s respiratory movement, a 
hydrostatic pressure difference is created between the lower 
and upper abdomen, and ascites is transported from the pel-
vis to the subhepatic and subdiaphragmatic areas, even in the 
upright position [15]. The abovementioned mechanisms could 
cause the bacteria to disseminate into the peritoneal cavity ear-
ly after the endometrial examination was performed, leading to 
peritonitis development.

In summary, we experienced a case of a woman with a 
CT infection of the endometrium who presented with genital 
bleeding and developed peritonitis after an endometrial cytol-
ogy examination. Thus, she was diagnosed with peritonitis. A 
CT NAAT was then performed, but the result was negative. 
Given that the etiology of peritonitis was unknown, broad-
spectrum antimicrobial agents were used but were ineffective. 
Subsequently, CT serum antibody titers were measured, dem-
onstrating positive results for IgG and IgA. Minocycline hy-
drochloride was then administered, resulting in the successful 
treatment of peritonitis.

Learning points

In chronic CT infection of the uterus with atypical genital 
bleeding, CT NAAT may cause false-negative results. When 
genital bleeding is present, and the endometrium needs to be 
examined, acute or chronic infection in the uterus should be 

ruled out. Examining the endometrium with infection may 
cause the pathogen to migrate from the uterus to the abdominal 
cavity. If a patient presents with peritonitis symptoms, a sole 
focus on a false-negative CT NAAT result may not provide 
an adequate treatment plan when a CT infection is present. If 
a woman develops peritonitis of unknown cause, measuring 
antibody titers to CT, even if the NAAT result is negative, is 
beneficial.
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